Effect of age on the rate of recovery of beta-adrenergic receptors in rat brain following desmethylimipramine-induced subsensitivity.
Brain tissues from aged rats have an impaired ability to increase beta-adrenergic receptors in response to reduced noradrenergic input, but can down-regulate these receptors in response to repeated administration of desmethylimipramine (DMI). In this study we compared the ability of brain tissues from young (3-month) and aged (20- to 26-month) rats to restore their density of beta-adrenergic receptors following desmethylimipramine (DMI)-induced receptor subsensitivity. Either DMI or saline was administered i.p. twice daily for 7 days to groups of young and aged rats. At various times after drug administration [3H]dihydroalprenolol (DHA) binding was determined in homogenates of pineal gland and cerebral cortex. Four hours after the last dose of DMI there was a decrease in DHA binding in both brain areas of young and aged rats. In young rats DHA binding in these tissues returned to control levels by 2 days after DMI administration. In contrast, in aged rats it took 8 and 16 days for DHA binding to recover in cerebrum and pineal, respectively. The concentration and half-life for the disappearance of DMI from serum and cerebrum were significantly greater in aged rats than in young rats, but the differences do not entirely explain the delayed recovery of beta-receptors in the aged rats. The results suggest that beta-adrenergic receptors of brain tissues from aged rats cannot recover from beta-receptor subsensitivity as readily as those from young rats. If this recovery process requires the synthesis of new receptors, then this synthetic mechanism may be impaired with age.(ABSTRACT TRUNCATED AT 250 WORDS)